Abstract: Carbosilane dendrimers with 2-(2-phenyloxy)benzothiazole groups on the periphery were prepared from the 1 st to the 7 th generation. All dendrimers were characterized by 1 H-and 13 C-NMR, elemental analysis, MALDI TOF MS, GPC, and PL (photoluminescence) spectroscopy. Characteristic PDI (Polydisperse Index) values of the peaks corresponding to the respective dendrimers in the GPC data is in very narrow range of 1.00~1.04. All PL spectra show a blue-shift increasing with generation from the 1 st to the 7 th .
generation), having benzothiazoyl group chromophores on the periphery were synthesized and characterized. Uniformities in size of these carbosilane dendrimers were determined by GPC (Gel Permeation Chromatography) [7, 9] and their dendritic effects were studied by PL (photoluminescence) spectroscopy.
Results and Discussion
Hydrosilation of bis-(phenylacetylenyl)dimethylsilane with hydrosilane and substitution of chlorine in the Si-Cl bond by phenylacetylide are well described in previous papers [5, 6] . The same hydrosilation and substitution reaction were repeated for the preparation of dendrimers from generations 1 to 7. They are quite stable in regular atmosphere and are readily soluble in organic solvents. Purification of reaction products by silica gel-toluene chromatography gives the respective dendrimers in high purity and they were characterized by 1 H-and 13 C-NMR, elemental analysis, MALDI TOF MS, GPC, and PL (photoluminescence) spectroscopy [8] . The 7 th generation, having 256 phenylacetylenyl groups on the periphery was isolated and confirmed as having no structural defects;
however, there is no evidence for the formation of the 8 th generation. It seems to be that there is enough space for 256 phenylacetylenyl groups on the periphery of the 7 th generation, but not enough space for 512 phenylacetylenyl groups on the periphery of the 8 th generation [10] . Since the 2-benzothiazolephenyloxy group is bulkier than a phenylethynyl group, only one chlorine atom of the terminal silyl group can be substituted by a 2-benzothiazoylphenyloxy group from the 1 st to 7 
MALDI mass spectroscopy provides valuable information about the isomolecularity of lower generation dendrimers (1 st generation, 1G[2,0,1]-2BT); however it gives no information about its purity and molecularities for higher generations. Therefore GPC has been used for the characterization of dendrimers along with various spectroscopic measurements and elemental analysis. The GPC chromatogram in Figure 1 shows very narrow peaks corresponding to the respective generations of the dendrimer. The first peak from the left is that of the highest generation dendrimer, 7G[2,2,2,2,2,2,2,1]-126BT with a molecular weight 67,736 Daltons, and the last peak from the left is that of the lowest generation dendrimer, 1G[2,0,1]-2BT (Mw: 831.27). The most significant feature of the chromatogram is that each peak has no shoulder in the left and the right side of the peak for the 1 st to the 5 th generation dendrimers. On the other hand for the 6 th and 7 th generation, a little shoulder can be recognized only on the left side of each peak. The shoulder in the left side of the peak must come from the corresponding dendrimer with impurities, which are stuck between its branches. It is plausible that a higher generation dendrimer has more probability to capture any impurities between its branches.
Nevertheless no shoulder in the right side of each peak is observed. In addition the PDI values of the peaks are very close to 1.00 in the range from 1.00 to 1.04. It means that the calculated molecular weight from GPC is very slightly greater than that of the dendrimer (M w ≥M n ) [9] .
The PL spectra of nG[2,2 n-1 ,1]-2 n BT ( n = 1 ~ 6) show one smaller λ max peak at the wavelength of 380 nm and the other bigger one at the wavelength of 512 nm. As the generation of nG[2,2 n-1 ,1]-2 n BT increased from the 1 st to the 4 th generation the intensity of the smaller λ max at the wavelength of 380 nm unexpectedly increased slowly, but the intensity of the bigger λ max at the wavelength of 512 nm is decreased. In the end the intensity of λ max at the wavelength of 380 nm is bigger than that of λ max at the wavelength of 512 nm for the 5 th and the 6 th generation of nG[2,2 n-1 ,1]-2 n BT (n=5, 6) dendrimers. This can be attributed to the fact that the space around the silicon atoms becomes smaller as the generations increase. In the lower generation dendrimers there is enough space around the silicon atoms for the bulky 2-benzothiazolephenoxy group to occupy a planar geometry, in which the nitrogen or sulfur atoms can coordinate equatorially with a silicon atom. However, in the higher generation dendrimers 2-benzothiazole group is too bulky to move around the Si atoms, therefore the benzothiazole and phenyl groups rotate to minimize the steric hindrance (Scheme 3). The same pattern of the PL spectra are observed for the dendrimers of nG[2,2 n-1 ,1]-2 n BO ( n = 1 ~6) [10] . to phenylethynyl groups and TMEDA refers to tetramethylethylenediamine. In the representation of nG[2,2 n-1 ,1]-2 n X, the nG (specially Gn in figure and experimental part) refers to generation number, the first 2 in bracket refers to the number of branch in core, the 2 n-1 refers to the number of branches in inner shell and last 1 in the bracket refers to the number of functional groups on the periphery and last 2 n BT refers to the number of benzothiazole groups on the whole periphery Gn-mCl refer to number of Si-Cl (m=2,4,..) bonds in n th generation. The hydrosilation and alkynylation processes were described in previous reports [5, 10] . 
6G[2,2,2,2,2,2,1]-64BT:
The same method as that of G1-2BO was used with G2-4Cl (0.32 g, 0.015 mmol), TMEDA (0.12 g, 1.06 mmol) and 2-(2-hydroxyphenyl)benzothiazole (0.24 g, 1.06 mmol).
